This study examines the determinants of arbitrage spread of S&P 500 firms between 2004 and 2014. We find that bid hostility, the relative size of the target compared to the potential bidder and the acquisition premium paid by the bidding firm are associated with greater arbitrage spread while the proportion of cash in the offer and target termination fees are associated with smaller arbitrage spread.
Introduction
Risk arbitrage is generally understood to be "trading around corporate events that alter the capital structure of a firm" [1] . The idea of risk arbitrage can be applied in the context of mergers and acquisitions ("merger arbitrage"), wherein the securities of a firm targeted for acquisition are acquired, and the arbitrager takes a long position in the target stock, hoping that the acquisition will go through.
Acquisition premiums are often used by bidding firms to encourage the target's shareholders to sell. On average, this premium is between 30% and 50% [2] which means that, in order to encourage current shareholders to sell their shares, the bidding firm offers a 30% to 50% premium over target's current stock price. In response, the target's stock price increases. As there is always a chance that the acquisition will not go through, investors seek to manage this completion risk while still benefitting from the increase in stock price.
Merger arbitragers help to manage this completion risk. They buy the shares from the target shareholders providing liquidity for the stock and bear the risk of can buy the target's shares are limited [3] the target's stock typically trades at a discount to the price offered by the acquiring firm [4] . If the deal is successful, the arbitrage spread (the difference between the offer price and the target's stock price) is captured by the arbitragers as profit. On the contrary, if the deal fails, the stock price falls toward pre-announcement levels which results in significant losses for the arbitrageurs. The merger arbitrage strategy differs according to the payment method used to finance the merger and acquisition (M&A). In a cash offer, the arbitrageur buys the target's stock and holds it until merger is consummated. Since the target's stock typically trades bellow the offer price, at the merger date, the arbitrageur pockets the arbitrage spread. In a stock swap or a mixed offer, the arbitrageur buys the target's stock and may sell short the acquiring firm's stock (to hedge market risk).
Most of the previous research on merger arbitrage has focused on the returns related to the merger arbitrage investment strategies. The main results of these studies can be summarized as follows: 1) merger arbitrage generates statistically and economically significant excess returns (see Table 1 ), 2) abnormal returns are higher for cash tender offers than for stock tender offers [5] , 3) there is a substantial decline in the arbitrage spread as time passes [6] . Conversely, not much research has been done on the determinants or factors affecting arbitrage spread. Only one study of which we are aware documents that bid premium and Bhagat et al. [9] 295 cash tender offers between 1962 and 1980.
Average target excess return of 2% from 2 days after the tender offer announcement to the day prior to the expiration of the offer.
Larcker and Lys [10] 111 target stocks that were the subject of SEC 13-D filings between 1977 and 1983.
The mean (median) cumulative excess return is 5.32% (2.56%) from the time of investment to the resolution of the offer.
Dukes et al. [11] 761 cash tender offers over the period 1971 through 1985. Average daily returns of 0.47%.
Karolyi and
Shannon [12] 37 Canadian acquisition targets valued at over $50 million during the year 1997.
The average return to the risk arbitrage strategy yielded 4.78% in excess of the TSE 300 stock index.
Mitchell and
Pulvino [4] 4750 mergers and acquisitions between 1963 and 1998.
Excess returns of 4% per year after taking into account transaction costs. The relation between risk arbitrage returns and market returns varies with market conditions.
Baker and Savasoglu [3] 1335 pure cash and 566 pure stock mergers and acquisitions between 1981 and 1996.
Abnormal returns of 0.6% -0.9% per month on a diversified portfolio of risk arbitrage positions. Idiosyncratic risk and firm size are determinants of expected returns.
Jindra and
Walking [7] 362 cash tender offers between 1981 and 1995.
Abnormal monthly return of 2% for the target from the day after the initial bid until bid resolution. [7] . Importantly, Jindra and
Walking's work focuses exclusively on cash tender offers. In this paper, we respond to the need expressed by Jindra and Walking for more research on the determinants of arbitrage spread by studying a large sample of M&A's (not only cash tender offers) and by suggesting new determinants. According to some research, the arbitrage spread reflects the consensus view of how likely it is that the deal will be consummated [8] . In this study, we have used variables that have been identified as influencing the outcome of an M&A as potential determinants of the merger spread, including the attitude of the bid, the size of the target, and the financing of the acquisition. We expect that a factor that positively impacts the probability of success of an M&A will negatively impact the arbitrage spread.
This paper proceeds as follows: Section 2 develops our hypotheses; Section 3 describes our data, the sample selection process, and the methodology; Section 4
shows the results; and section 5 provides our conclusions.
Hypotheses Development
Since the merger arbitrager is bearing the completion risk of the M&A, it is imperative that he determines the likelihood of success of a M&A [8] . There are four reasons M&As fail: 1) intervention by the regulatory authorities, 2) successful defense by target management, 3) voluntary withdrawal on the bidder's part, and 4) rejection of the bid [13] . Since 90% of announced M&A attempts are completed [14] , certain factors may have an impact on the outcome of M&As [15] . The purpose of this section is to summarize the literature which addresses how the success of a takeover can be predicted (Table 2) and to develop our hypotheses.
One of the most important factors influencing the success of an M&A is whether the bid is viewed as friendly or hostile by the target company. Although distinguishing between hostile and friendly takeovers is not always simple [16] , hostility to a bid is shown to have a negative impact on M&A success [14] [17] [18] [19] [20] . In a UK sample, it was shown that a friendly offer has a 96% chance of success while a hostile offer has only a 61% chance of success [21] . This indicates that certain defensive strategies, such as enlisting a white knight, lobbying friendly shareholders, gathering the support of the unions, litigation [22] , or having a poison pill, significantly improve the chances of a successful defense [23] .
Hypothesis 1: Bid hostility has a positive impact on the arbitrage spread.
A second very important determinant of the success of an M&A is the size of the target company (or, the relative size of the target compared to the potential bidder). The target's size influences the success of a M&A negatively because large targets are costlier to acquire and tend to have more resources to defend themselves against hostile offers [17] [20].
Hypothesis 2: Target size has a positive impact on the arbitrage spread.
The method used to finance a deal (cash versus stock) is also decisive in determining the success of a bid [20] [14] . In a world of asymmetric information The multivariate discriminant analysis shows that the most decisive variables in determining success are the attitude of the bid and the target size. The size of the bid premium has no impact.
Walkling [18] 158 cash tender offers between1972 and 1977
The logistic regression shows that an increase in the bid premium, a toehold or the payment of solicitation fees have a positive impact on the probability of success. Conversely, hostile offers and the existence of a competing bid decreases the probability of success.
Holl and Kyriazis [21] 238 M&As that occurred in the UK between 1980 and 1989
The logistic regression shows that the attitude of the bid and the wealth effect of a bid (whether measured in terms of abnormal returns or bid premium) are key determinants of success. Large toeholds have a positive impact on M&A success. Moreover, the bid outcome is non-linearly related to target director holdings.
Flanagan et al. [19] 991 tender offers during the period 1985 through 1994
The logistic regression shows that: focusing M&As (when the bidder and the target belong to the same industry), cross-border M&As, the existence of termination fee and bigger toeholds have a significant, positive, effect on the M&A outcome. Hostile offers and the existence of competing bidders have a significant, negative, impact on the success of an attempted M&A. The bid premium and the target profitability were not significant determinant of the success of a M&A.
Branch and Yang [20] 1097 deals between 1991 and 2000
The multivariate prediction model shows that the most significant variables are the attitude of the bid and the target relative size. While the debt ratio of the target has a significant positive effect on the success of an attempted M&A, the percentage of shares sought by the potential acquirer has a negative effect. Cash offers are also more likely to succeed. Finally, the bid premium is not significant in the prediction model.
Branch et al. [14] 1196 deals between 1991 and 2004
The empirical results show that the attitude of the bid, the arbitrage spread, the method of payment and the percentage of shares sought by the potential acquirer are the most significant variables to predict M&A success.
Betton et al. [23] 10,806 control contests over the period The probability that the target will be successfully acquired increases when the offer is a pure cash offer, when the bidder has a toehold, when the bid is a tender offer and the bidder is a listed firm but decreases when the target has a poison pill and if the offer is rejected by the target management.
[24] [25] , the target and the bidder have private information on the value of their own enterprises. In other words, they know whether their stock is currently overvalued, undervalued or, fairly priced by the market. A bidder with overvalued stock might be inclined to use stock to reduce the effective cost of the acquisition. However, accepting a stock offer for a target will be riskier because it does not know the correct value of the bidder's stock and bears the risk of overvaluation. It is better for the target to accept a cash offer because the value of cashis certain. Therefore, cash offers are more likely to succeed than stock offers.
Hypothesis 3: Cash offers have a negative impact on the arbitrage spread.
The bid premium has also been identified as a predictor of takeover success [26] [27] . Although a higher bid premium could be attractive for the target shareholders and could facilitate the deal, the empirical evidence on the impact of bid premiums is unclear. Hoffmeister and Dyl [17] , Flanagan et al. [19] and Branch and Yang [20] found little evidence to support the proposition that the size of the bid premium influences the M&A outcome.
However, Walking [18] and Holl and Kyriazis [21] found that the bid premium has a positive impact on takeover success. Because of the mixed results, contradictory hypotheses can be made:
Hypothesis 4a: A higher premium has a negative impact on the arbitrage spread. Hypothesis 4b: A higher premium has no impact on the arbitrage spread.
The presence of termination fees in the M&A agreement has also been shown to have a significant positive impact on the probability of M&A success [28] [29]. A termination fee, also known as a break-up fee, is a penalty paid by one party to the other party in the event an M&A agreement is terminated [30] .
Since target termination fees, where the target agrees to pay a fee if the target abrogates the agreement, are more common than bidder termination fees [28] [31], we focus on target terminations fees. Following Jeon and Ligon [32] , we propose that it is the size of the fee, rather than the mere existence of a fee, that impacts the outcome of an M&A.
Hypothesis 5: Higher termination fees have a negative impact on the arbitrage spread.
Sample and Data
The data comes from the Eikon database. We compiled a dataset of M&As announced between 2004 and 2014 by S&P 500 firms. We choose the S&P 500 Index because it measures the performance of large cap companies in the United States. We limited our sample to deals valued at over $100 million and full acquisitions (where 100% of the target shares are sought). We thus eliminated non-significant deals and avoided biasing the results. Divestitures were also excluded.
Our final sample is made up of 285 M&As. Our dependent variable is the arbitrage spread. We have five independent variables: the attitude of the bid, the relative size of the target, the percentage of cash used to finance the deal, the acquisition premium and the termination fees. We also include two control variables which have been found to have a significant effect on M&A success in previous studies: target performance [17] and target leverage [16] . The variables are described in Table 3 . Table 4 (a) and Table 4 (b) provide the descriptive statistics and Table 5 presents the correlation matrix for the variables in our multivariate analyses. The correlation matrix highlights significant correlations between some of our dependent variables. Potential multicollinearity issues in the regression analyses were checked by calculating the individual variance inflation factors (VIF) and the mean VIF. VIF > 10 usually indicates serious redundancy between predictor variables. Multicollinearity does not seem to cause problems in the multivariate analysis since for each regression, the mean VIF is close to 1 (see Table 6 ). Table 6 presents the results of the multivariate analyses. Overall, the results are consistent with our hypotheses. First, we document that bid hostility is asso- Table 5 . Correlation matrix. Table 6 . Analysis of the determinants of arbitrage spread. we observe a negative relationship between the proportion of cash in the offer and the arbitrage spread which is consistent with hypothesis 3. Finally, hypothesis 5 is also verified since the results exhibit a negative relation between the size of target terminations fees and the arbitrage spread.
Results
With respect to hypotheses 4a and 4b, we show that higher acquisition premium is associated to greater arbitrage spread. This result is somewhat counterintuitive since we would expect that the larger the acquisition premium, the greater the probability that an M&A will be successful and thus the smaller the arbitrage spread. As evidenced by Hoffmeister and Dyl [17] , Flanagan et al. [19] and Branch and Yang [20] , the empirical relation between acquisition premium and the probability of M&A success is not straightforward. Our results document a positive relation between the acquisition premium and the arbitrage spread. This could indicate that the bidder offers a higher premium when the merger outcome is uncertain in order to increase its chance of success. 
Conclusions
Studies analyzing the determinants of arbitrage spread are scarce. This paper This paper is one of the first attempts to identify the determinants of arbitrage spread. Other variables such as the existence of a toehold (a bidder's initial holding in the target firm) or the existence of competing offers may also be expected to be determinants of arbitrage spread since they have been shown to influence M&A outcome. Unfortunately, our sample has not made it possible to test whether these variables are important determinants of arbitrage spread.
Moreover, the use of complementary approaches (not only focused on the variables that are expected to influence M&A outcomes) could allow finding other determinants of arbitrage spread. This might be a fruitful avenue for future research.
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